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^ (54) Title: IIYALURONAN (HA) ESTERTFICATTON VIA ACYl.ATION TECHNIQUE FOR MOLDABLE DEVICES 



Produce eomplexBS of a hydrophiGc pGlyanlonh; polymer, HA 
{e.g., produce HA-quat. ammonium salt complex, HA" - ON*) 



10 



Temporarily cioak («.g.. silytation) at least a portion of the 
hydrophaic groups ol HA-qual. ammonium salt complex 
jo g., resultarl la si)yl HA-CTA) 



< 
00 

o 
o 
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Perform estertficstion, such as via acylaik>n of polymer camp)exa(s) (e.0.. silyl HA-quaL 
ammonium complex) usino an add cNorfde with hydrocarbon lal of sufficient length 
such thai HA' - ON* oompleias become 'melt pracessable' (reeultanl: HA oslert) 

NOTE acylatkjn takes place al Uie axyoan ttte of trimethyMyloxy graup -(VSKCH^ In 
the silyl HA^TA. as trimethybllyi groupa of sllyl HA-CTA are more easily replaced than 
active hydrogen in Uw hydroxyl groups of non-aByteted HA" • QN* 



Appfy pressure aiK3/of themial energy: Shape HA ««er Into 
stf j:rturtK5)/dev(ce<a) (e.g.. poruus or solid, bulk struct ure or fhm, etc.] 



extrude, press, drew, 
rolling, elc. 



m/sc. trermal/thermo-process 

b f izi 

chooee eny auttabic technique 



thermo-fomVmokJ-type 
process hid. prep of 
porous scaffolds, etc. 



Optional croaalinking of shaped HA eaters may be pwformed 
<aa. croeafinking may be perfhowad In conjunction wilh aUip 17) 



Remove acyl groups and -CTA groups from HA ester via 
aaponiftcatjon/hydrotysis. reluming polymer to 'native' HA state 




further 
process a 

selected 
shape Into 



t: 



Optional aossBnking flt not already done eo) of HA ^vhe^hef asl 
- (gg.. saponified) HA) | 



fabricate/buiW assembly (may be integrated 
into conventional structure), BterlHze. ete, 



(57) Abstract: A series of novel, melt- or mold-processable HA 
esters with varying aliphatic chain lengths are synthesized from 
silyl HA-quatemajy (quat.) ammonium salt complex (preferably 
silyl HA-CTA, a silylated HA complex wilh cetylirimethyl 
ammonium salt). Introduction of aliphatic acyl groups, preferably 
acid chlorides, to disrupt the strong HA intermolecular bonding, 
is done via acylation. Acylation takes place at the oxygen of 
the trimethylsilyloxy group -0-Si(CH3)3 in the silyl HA-CTA 
by removal of trimethylsilyl. groups therefrom. Optionally, 
crosslinking may be performed during the shaping/molding 
of the HA esters into a structure/device, or thereafter, if at all. 
Native HA can then be regenerated/recovered by saponification/ 
hydrolysis, removing acyl groups, -CH3(CH2)ioCO, and the 
cetyltri methyl ammonium salt groups, -CTA, from HA ester. The 
structure/device of a preselected shape (e.g.. porous or solid, bulk 
structure or fibeni) may become a component of an assembly, 
a product that is further processed, integrated into another 
^component (e.g., laminated, adhered, assembled, further shaped, 
chcmically-inlermixcd/inlcrminglcd), and so on. 
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